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PLATE1 US,.S
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s %hihh are mvre -.awlln or se~ited, .and trxare1 ths":4h thzi- av t.~ re~triocreu[ t h*; beda of a fei, tneep u'di
Ildlfd on tk.e fat -1 i- tulit& 7%Y the cast tIm plicl uccur as reat v~~ly tlazi tar avA of bc.

lza' re,;r raa fro rock ofte. -ru.red w~ith - hin vc-nucr .. f %N!Ind~-poiished grav,e. !he aounJ%.rii pt-
Inast:Wzy Zflab ex-f~3~ teati, o4.%_py f",h&4 utz tha aulfA mortfpn it th! -,E..-4) Arc4. The. a.- 1KA .,,_

t .iedde. ho iotalkIJ4g sdi- th1e narth ii).1w C h:. Rar~zs and flia. iuphrat% Rs~ur aid e2~te=lL in I~ *Out
the most L L* -~4urrit ea.,t direcs.n a~iii lht. iwrae ma.th M*e .atnr~l platva_* t 2Wi tauth. fu e*
atilons of 100 . t-Ay It. Thv the plaitaus graduaUl) Srai. talo, &,ert plains. In general, thlu4 have their gret±D

me~d into Itree r tior-; (1) the esM iisbe4.ion in 14-- ma. The FActr _4.onsporwera of thit area is __araittd (toa
3the thmPiatraud',. Thr the caswrnz b) the largec voL mi% area Oiat exted., fromt Danii..&*"% t bo our
fl.i* crruialy on ~- the ziw A ~ j; trouEh g~rP 4. T-a-ra '. P :__ S.4 A.t.."~A

~din W~S 4  Is.. -nIurb asPlatea.. imsnediatei~ to the Lamat ui zWe4 1.%a fielu-., de.tdbj innuai.traA
unty inoL trea t - -e bIv-jWzks shii)ow wadi%.
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P-3. View .ass"av ft.., Oe Deft Plateau P-4. Crater of JgeW Sey. 31abal Dwusc 'volcamic
rqiza ina iordAS1 Jv Peti. Exact locathes plateau vqgiem. Syri~a. At 3301'*N Sl"WE.

P4. Aerwa ,,*y of .w A eo d V-9. lbe 50* Pe. in JPAb P-16. Imemeey de
Ho4 i.abi plot~e -- wi lbs ?inl ia eowel AVOW&a. Atb i~e svsi
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p 5 eaward-licmg~ *carp .and Ao-pic* gently
itinct hrrak into the Ru~b 4 al Kh.l. Dcser'.
sof rouizdhy concfltrac band& of p1~ts-aU

they diip wmecth the, plain bordarng, tf.

esricted to the betis of a ieu 'ct~p wadi*.
toly ury~*otcd flat-lm& aj rvas of boA-

winn-o~i~ed -Aved. Thr ".rthern pla-

Euphraie'l lliver and cmun .r. & *u h -
~nral Plairea' 10 the solah. - the

A3)a -ra zcrAl. they L~aw~ thvil -great-

*Mppcnt f thiis arr f* suparated fron
at kmends from Dalnascu*. to J*s xolithv
6 a-irtIhcrn Sautdi ArabiA;% The Al Wadyn

7 f J * u t h y s , J e l D h ..v k a m i c P - . S W f l e s 4 e m 4 , J e b l D u e .S y r i a .. A t

F, Syria. As 3 0 A' W~WIE 33#*fl1E

i~

dw VW s %oer" the W= Avebs is wo
is suofee Paleiee. At W%* N. I". a" 0 s



P-1. Wadi 'Amd at IIurcidka in. the fladhragmuat, P-2. Mew Jordana Flateaus between Jerusal.,
Southern Ar.,bia. and Jericho as seen from thme air. Exact loca

tinsv~ca

P-4. Plateau surfisce above Tarimn the P-?. 1Tpicat plateau Surface sgutk of the
flaMau. At a~proximately 1600S- N. W"d NHAaAMaut. At affroimmaely ISS N.
48*%- E. 49*10 E.

4y4-

!E! I! 40

141.

P-11. Intensely dissected plaeau Meimwar P-1 3- A line of ,ugg"d peak. Oiag hi
Jahel Raw n Oft"ubesteza, Troassjords. At fInd the 101agla of the Wadi Arabs sout of
293S N. 3SO25- 9, the Ded SeS.. At 29%S' M, 3S%' V,.

Reference numbers refer to similarly aunihered entries in the biblioctaphy at the end of volume I of this rej
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urnP i. . Vxeiw eastw~-ard from. Me Deir plateau P-. Crater of Jettel Se~a. Jebel flrusr voic
regio inJrdn awar ptta Exwact locatloat plateau te32064. Syria. At 33OZ251N* 36O05i*E3.
unkon

#'4. Aersa: view of the 4figcac~ P-9. The So"i Pass in Jabal P-10, late"eey
*ltaramame plaeeaue shoeimig the TOWe4i mCentral Araim&. At the plateew berderi

etren~thed draima. MWd the char- aU410 N. 412S* IC. Aftmooebrm Pal.m
acterisfic deaiadeioa. At aapu~si. 5*K
rnaeiy 16*15 N. 41*3O* E.

4r~

P- 14. Rtem~e" of 0" PLam" swilae if the P-9I. £oiasng is waki-badded Cyoecouso
Upper wady.. PloV.. eumwebe.a Iraq. Umeee4A Sg maeb am*. at WAO ""ran iThe wadi Nomas traverss di t ea om m~ is samm~weatern Iraq. As a~rechnMely 3S4
Ike PhIA. flmsmg (you ft " 5 rWb. At ap- 42aOs N.
Prexaaely 3030' N. 4~~ IC

5000



ratet of Jebel Sqyas. Jebel flriui volcamc P-5. Safe ikav flood Jebel Drus-e. Syria At
,'.gion, Syria. At 3 0 2'YN, 36 0 501E. oN oe

P-0 ne/wydee~ f*o - ~~m pd aiZq

in4* Iow~em~ ao. td NOW M, P43 osea Ate weiars
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PHYSI

Plains, are rtensive tracts of ta*04 charii.-erized by Alai to gentle 3lopes.
1191s, may be forxmd wsithip plain regions 1m; ccupy less than ,15 percc-t of the tocal
area. Approm~a~tel) 2k1 pm-rcent of tht1 . )iddlc Eaat detert i* occvpieO b plainti.
P7aina~ may be sul*vidcd an the basis of or~in or physiographic relation. Flood-
plain.*. deltas. an1u terracems of major river* .are terrmeti aluvial jzlaiso6; pliaims bor-
dering the sea, co~astal p$ainb; low-lying plain* bounded on two or Sri.re 'ike. by-

icarsdepe~.~oi~pii; and inti-riur plains rot rad~ily classifiAl Into the other
t)pes, tks.ert plai:". Uml~iszected plains exhibit~ relief ranging from approximately
0 to 10 ft. Relief wihin vissvcted lain* 'mouldi .haracteristically beC bpetiwen 10 and
ijP ft "aocqc aLhoxsaty up to 100 ft. The comtporition of theo plains of the Mdisile Eaot
deser; varicjs widely. In the interior, vast plains o sedimentary and cry2stallinv
rocks a re- fqqnd. lfo'wvcr, the :majority of thv plains are compomsed of twicon3soli -
daged material oi wnich ,wand, S.-avel. sfit, and salt arte: M ost comsvo.a. 36ost of
the plains lie bevwve~n~s levationw of 0 and 1009 ft. A narrow roastal plain f ringes
the entire Ar~abian Peninsula. The plain ranges from several miles 4o as much a*
40 miles in iaiw~tkh and is occasionally "nerrupted ahee the -adjacent highland- rx-
tcat to the sea. Where thm caastai plains lie in cl-%3se proximity to the moun~z-at;i

IPL1. The "m ad ~Mdo s 06 mante ema pleim *I IP14. U"Cinala P~aif in h i

~~WmU is~s th dw vWs~ram are bacbed I

-ivkwecm&.A 80*40
OP0

da M Osirv ar~m ma"I
sal-'- ut..;.t Oa.mqm Wah lam.~P14 Sml ve~m uw~Iy iis ~ e~.5.. 1 e .a JrteW &I



RAPHY: "DESCRIPTIONS AND PHOTOGRAPHS

and plAtcau-s they 4re higidl diisected. AlonS the "lasa plain in casiern Arabia and or the esfiarpsnen ot the Ar
in the southeast part of tibc peninst-.la. relatiyely undissected plasns grade into inte- large nunber of intcrmitte r t'
riot plaimc -hich extend nand for great diotanitc. Two depression pilains arc ulan thie level of the rivers. Lt
found in the Middle Ea3t desert: (1) the Dead Sea Trough ahich mnarks the eastern vialorigin characterize the pl
boundary of Palestine. atc (') rhc Wadi Sirhan in northawestern Arabia. Of the two withdiffocrencvs in elevation ne
the Wadi SLjhan is the larger, licing sone ZO) miles in letngth and averagi.- sorm of ihe u.orthern part of the t

0 miles in width. The De.d Sea Trough is approAimately half thib sAie. Charac- ders Zhe MeUterranean mounrt
tert.oics of the two plai:ns. however. are strikiagly )imilar. Doc. are bo-.nded onA Iraq and south along the Peril
either side by high. steep tczrps flanked b nu,,ot e o: alluvial fans and talus slope&. northwest to southeast: ilj th
The floors of the depxc";ssvss are 8enc ally sandy with sncrous galt playas and (Z) the Al Jazirathe "esert pl
patches of gravcl. oth ,.ntain large areas of salt miarsh. The Dead Sea Troth (31 At ilajara. the sUt plain
noth of the Ded Sa is cr:ssed by the Jortn River and bears little resemblance 4) the Nbdibba, a flat, relat
to the portion of the depres*ior. lying so-ah of the iea. Only one alluvial plain has K-xwit, and nrtheasterr. Arab
bven mapped in the MtdJl - Fast desert, that of the Tigris and Euphrates Rivers. allels the Persian Gulf and me
The plain tends, frrma north of Baghdiad ti -he head of the Persian Gulf. The east- Arabia a number of large san
erm limit of the floodplain :s the break *ith th :-nountains ol Iran. To the vest th.c in bouthern Arabia flanks the
plain gradualty rises until ;t -nerges uith the dunes of the bordering desert plains - c k...iutz bttween

4a 
4 "

__ l...Jll dda ais~

S.i
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~sP1.4. Mnkit elope of Owe FAM S&*PWIla P".. jaba m liaak 4m* shmm , ani

VO ~ preIsi go* .f hSa in eht Iraq. bm e anamDmmm.w abmei Ierm Av
Pmmhiy ems" by vwltiin. At 14, TN.a "W~khA& in the km rv At 0;
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SPHS

.4

or the *3arpsivcnt oi the Arabin tablcland. %ost ol the plaIn t. W- *"

large number of intermittent freshwater lakes which vary greatly in r - ..ui~u~g
upon the level of the rivers. Unconsolidated deposits of silt, "and. anC &4y of aUh-
vialorigin characterize the plain. The relief throaghout the entire plain is lery low
with differenceb in elevatton never exceeding a few feet. Desert plains occupy much
der* tne Mediterranean novuntains to the wtst, the 14ains extend to the east acros4

Iraq and south along the Per.san Gudf in Arab%a. The northern plains are, fromei
northwkst to io."heat- (1) the Syrian Steppe, ly-ing west of the Euphrates River,
(2) the A! Jazara,the desert plain lying between the Tigri.- and the Euphrates Rivers,
(3) Al Hlajara., the tony plain of southern Iraq south of the Euphrates River, and
(4) the Dibdibba, a flat, relatively undistected desert plain in southeastern Iraq.
Kuwait, an! northeastern Arana. In cast central Arabiz the sandy lasa plain par-
allels the Persian Gulf a.-d rnrrges -ith the central plateaus to the west. In central
Arabia a number of large sand and gravel plains occur. A long. rolling desert plain
in -withetn Arabia fla-s the ladhramiaut Plateaus and the Onan Mountains aa4
marks the transition between thve highland* and the Rub * al Khali Desert.

, 0 A
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itahl'j~a 8666 in li ae L" t olm ~ PL41. I%* Nsbc. of 0 Al Nm PWM Al
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P1,-L i thbown of bb"I an the Narrow Coastal plaina of PL-E. Intermoitant plann in
sadwea Arabia. At HOW3 . 49%7* L. ta Wd Western Arabi. V46i

fields In the foregrowad -are bi
.1 valcac coaes. At 18e00o'

PL-4. Saudi Arabca. Mining Syr~caat road passing ehrousg PL-7. Ch*otrap of gypsum e
h~isava plateau srwn with brobe. lava. A4 agirosmely face of the Al Jesira. a vast

N.4001W L. beweim tUm Tigris and Evoi
aprmuuatoly 3430* N. 4r0

PL-11.ro~ a. the eeu PLA2. The am pUSaimo
Luiph bodrn wlwrS rates is Iraq. Uenat eawAberv Iraq s viewd h

lecaiemnab... 5. . At 30s" N. 47*

'Refe~rence numbers cier to santalrl)- ctrnbered emraaes in the bibhsugrpjhy At the czaO of voluamv I



the Hiajaa Nouna- PL-1. Mort% Slope .1 tao FaiA S& atullah PL-4. jabal Maka' ash Skanzal-
I&$* and cultivated Depression South 04 Saturn in aesthete Iraq. butte om the ID&1maw Dom* i t.
backed by a number, Posibly caused hy Soluion. At3061S N. -&Vpatxsakka i the foregrowiad.
N, 4Jo1Z'. 44"Z5' E. E

"06d OR the *or- P1.-G. Sioske mtar Am. Wia in the Lower PL-T. Ain AV". as oasis ia the Lai
desert plain lying Wadyo Province of mntihra Iraq. As 33J%* U. Plevloce of I hra taq.Th tr~e
rates Rivrs. At 4r"4 E. r.isthe Wks areCate P.alm
3** X. ~inoy 3)26 x. 430s r6

~ _____________ Vag

1~0 C A.S.Ap e

bibilib"~~~- in L1.A ndii oroit-l 4 hwofeo li fd

Ier the top ei kab" ~ i sb-@w ~~e Iaq. the crater isL14 o The at ao -Iep~e .b At 011
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PL-4. Jabal Madra' &A Shamals. an asoLatd P1.-S. Stony surface typacal .0 the A, Hapava
ban*. om thw JDsn'ma £V.me ist eaatrn Arabia. Plateu prtwnsce in sauiherm Iraq. At "%* N.
Typial abba ms the (oregrassa. At M16* N, 43'4S* C.

PL-9. A$&m *$s. as ss im the LUwer Wadvan PL-lS. The oarfac* of Owe Al Hamad Pla in
Prvne of aughw~a Iraq. The tfrOs sa- soadottrn Iraq. At af9tsmely 131*oke me

r dw th oambg are daw patm*. At approu- a~ .
imsly DOWS M. 439f' Z.
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LANDFORMS1

P~:ts CLASSTIAIM AND DECRPlTU

1. DMPOITONAL

ALLUVIAL

Abandoned courses- Ablandoneid courstes are lengthy seginme of a river abandoned when the sire
a mw courow across The floodpla.2n.

Alluia! aprons. Alluvial aprons are crooaed through coalescence of alluvsil fans abong the base
2 or plateau" eacatpments. Several fis ronalesce to form am aliuvial apron.

Alleival fans Alluvial fans are cane-shaped feattiwes osccurrwc-g at ther Ntaos of moiisdalms. wils,
etc.. where streams elipiorsanct a isiafictet re&.oction im gradient tq 40elposit their 11ai11s.

steepest near the mountaas, slope Sevely ouotward with a contiaw~ly detzrtaiing Sraorn,
charactsorised by braided stream cilaaelsl which i 5car thleir surfacts.

bare ead sweles: Barsl and *waivs are accrtion dvposits formeid onfth 1Fsiiide26* at nlver~ftedo.
wheoreverr the channel imigrates. Sondy bar deposits or "ridges" arv la.d cww- uaiett
the river and, as theo water subsides. an #%cuate depression or "swale oi;&.n flanCs titz

4 landward side. The slwale is modified by su~seqiat high stage flow and eventually it
river casriiuis to mitigraste. The depression is ;rAIblly fiird wi~lh fise-grained materi
tersiating series of sandy ridges and t layey swals readIsIa, <*itfnr#Mnf to thA& <rvatUrt

raft Channel.

beslder-ciothed wa&v*:S.lerc-e wadits, are relatively nahow &nd deeP. iterritteoff
5generally in nwountaimotms *- piatwas retpoos. woere batoulde have been amatmor4 in n-f

clet to retard or prevent velcular movemn.

Delta*. Deltas are alui tracts * o ado, usually triangular in shape. formed Ai tk* fmoiAh~ of of sa oa n y oms~ h su ra dsr 2

lo oolaaas: Faoe are ret~iv imeoth. flat lands bordoering a strcrm. Ttw'i are brizlt iv
deposited by the stresam and inundated by floodwaters.

River terraces: Rtiver terraces are flat stripe of land bordernag river floodpiain. Tk*,y arel c
Sby a sharp descenat lowarod the river and bxy mare, elevated land on the oppos"t aide . Ak

arragemoe of several terraces oftesn fas larger floospalns.

leitrn-itteat freshwater lakes: 1wiermittent freshwater takes are stanusag bods of malaxi4 froih
which became dry during certain pet iods of the year.

10 late rmentae pis: Stms of inaierstr draiag bertweem mountain ranes composed of (ine-Sto
depoatud by stretaws assaieS fro tht 44ac-ent mutis

Ltvee-fln depressions: Levee-flanlk depressions avo srrepS*1r to rectilinear low areas. -tou
ponds or lakes. sarilllhj ad flanking atwsa levee ridgoes. They are best developed

Marsh- "&ak to Q tract of low Its reference Wu SarrOW04" g irrat. wet ground. usuoally na~ry
witk rank grass and 9*t*g vegetan and csusfu to fr#hwmtr areas.

Naftral) Iseee: Natural 1evees are long, rtelatively marrow allsie rift*&. lighe- aear tbe irv# r
u*WIy sloping away from it. wbich arqt ult up oft et"r Oido of a strear i by Ovarthanin),

I ~~ drainege pottrs range from wimnate dravSaag4avty 96ajor c revasacs. cowunonly f
angle to the direction of ievete elonation.

On-bow $"**s- Ox-bow takes at* cresocensaped lakes foySMA wh* v*we ar. shortened by
14a oforagratig nier bsnds a the upetroaan &A 6wuvream atzm* ed Patao loop..



RFACE CONDITIONS: DESCRIPTIONS AND PHOTOGRAPHS
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PHOTOGRAPHSA

TYPICAL GTO*MThT FACTORINs Wol-iea
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deposted by the sr;air awiawad-At bV floodwaters

River terraces. River torracet% are flat strips at land bordering river fioadplatn
* ~by a sharp descent toward the river and by ymore elevated land oni the ap

arrangemet Of several terraces often flanks larger 11oodplAans.

10 Intrrmittent freshwater lakes Intermittent fresh'&ater akes. arc st.4nding bodiet
whic-h beore %1r,, dor-mg certA~n ptertods of the vt-4:

10 Intrmoatait plains Sations of interior drainage between mountain ranges compol
eposted by streams ssung from the adjacent moontains.

Levee-flank depreasions. Levee-flaftk deprmesons are irreguliar to rectil-r:ear
II ponds or lakes. paralleling and flankinsg natural levee ridges. They are

regionts.

12Marsh Marsh is a tract of low (In r .. w siarroAnAng terrain), wet jrowwadwith% r4#%h.. a se4.* Vegetationi and C*nfined to freshwater areas

-Natural levwe Natural levees art lon. relatively narrow alluvial ridges. h"Igh
1) isaliv sloping away from it. wbich arv built up on tither side of a stream'

drainage patterns rango from minute drainnaltways to r'aqor crevasses.
angles to the direction of levee eloftgation.

14 Ox-bw lakes. Ox-bow Lakes are crescet-shaped takes formed when rivers are14 of Migrating river bends at the upstream &Ad downstream armsad meat

- 0 Not applicable.
#1 Raised numbers refer to similarly numbered entries in the bibliograpkv at the end
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LANDFOR,

CLAVISLM1ATIM# AND D1sCRIPTO4

I. DCP)STOMA.L (COKT)

A..WVIAL

Salt lakes Salt lahec arc permanrnt or intermitttnt boeses of *,almne water. generally of
Sur~face evaporation of water exceeds inflow. thus creating *aline conditions.

COLLU VIAL

Talus. Talus is an unconsolidated. sloping he,, of fairl-s large rock fragments or dcbris
an es~arpment or steep slope through gravitational atcurnuiation.

£OUIAM

Accumulations near barriers

Larie extensive obstacles

Climbing sand drafts- These are massive accumulation* of windblown sand wich too
17 extensive ohtacles such a~ plateau scarps. hll~s. and mountains.

Is Falling s~ad drift*: Falls Cg sand driftsi are massive accumeilations of windblown sar
I, ward of extensive olostacle. such as pLateau scarps. hills, and mountains.

Rippled surfaces: Washboard-like surfaces caused byr the heaping of sad by wind aCOi
19funod on the gender slopesi of doones or to flat. sady areas.

Sand-choke wadsi Sand-choked wadse are intermiattent stre&mnbeds generally within plan
to areae* which have bieen almost completely or partially filled with windblown san

Sand d-nes: Mdbale beaus of windblown sad iodependeeit of fixed objects or wuerlyinS toF

Barchsans: Barclians art Aaunes having a cresceatnc grouiW plan with the convex side f
21 extending leeward. The profile is asymmetric with the gentler slope on t

steeper slope an the concave or leeword face.

ZZ 'C%.mplex dues Comnplex dmnes are irregular mapses of sand not readily classifia.ea

Peak and fislji: These occur where towe tips or borns. of a (ast-morvi*# be rchan )oin or&
23 side of another barchsaa. thus forming a circular or horseshoe-shaped hollow

crest of the barcloan slaptice wich flasks the fuli is refierred to as the ptaik.

0' 4 Transverse, duners. Transverse dunes art strongly asymmetric ridges etendinsg transv
dominant sand-moving w nd. The leeward slop* is steep; the windward. corn

Dome-shaped #ses Dume-shap*4duns. formed AS At result of Mighly varying wind do
z ba"oad circular wpwarjot. Sa&rchao *%nes often constitute the secoodAry surfac:

dome -Ok. dm*e .

Dwne masuef: Dun. massafs are massive. roughly comical or pyramidal dunes rharacte
26 ~Small hollows ansd terraceso *(tea dimple their steep sides. The massafe; are a

longitodinal dooes. brat are quit* wminstabable as they rise far above the geaer

Leanguhs" dues Lemptooksal 4 ne usuailly consist of a single continue" nd#ge whi

27 at vegwlar intervals to form a chain of summionts ceunectaid by a continous wa
is asymeotric with one side oxhibsting a~ m-derate slope, the other. &-steep or
*&I dunes at& aligned parallel to dominant sand- ooving winds

20 Waves and bellow* Waves ad bllws are unduating to rolling areas oi "ad whichu proess'unlike the waves of a rugh sea.
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P-archazts. Barchasis are duo-s having a c rescenrtc Sm'und plan with the convex s~di
~ '1estow4j~g leeward. The~ proftle is asymmetria. with the fiereler siopw oa the

steepwr slolie on the rontavet or leeward face.

az G(np~ex dea Complex dunes are irregular ssers of send riot reA~zIl classiaLl

Peak and faalja: These occurt where the tips or barnis of & fast-moving barchan join of
side of another barchri. th-ts forming a circular or horseshoe -shaped tiollo
,Lrest of thre barchan slapfac whaich flanks ther lji s referred to as the pea

Z4 Transverse dunes- Transverse dunes are strongly &symmetric ridges extning trati
dorann sandi-movingi wands, The leeward slope is steep; the windward. coi

Done-shaped dome: Dome-ohapedi dunes. formed as a result of highly varying wind
Z5broad circular uipwarps. Daa'char dutries often constitute the secondarv surf.

dome- shaped dines.

Dune massifs. Dust massits are massive. roughly conical or pyramidal dunes char&,
24 Snmall hollows and terraces often dimple their steep sides. The massifs art

ioogatudanal dunies. 1xit are quite unmistakable as they rise U~r abiove the get

Lonstutfmnal dunes. Lootitual ouses usually consist at a *%*#It cominaoe ridge w

27 at regular intervals to form a chain of sunmmts connected by a cominuvas w4
is asymmertric weth one side exhaitting a moderate slope, the either, a steep
naJl dunes are aligovd parallel to dominant sand-moitving winds.

za ~ Waves and billows Waves and bello.. are mndulating to roll *g areas of sand which pre$
unlike the waves of a Moabh sea.
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LANDFORMS -,

CLASSIFUCATKH AND D1calP1Ot4

1. DEPOSITIONAL MCONT.

LACUSTALME

Lacustrime terraces: Tertares which mark the ebst* lines of ancz-vat takes. or erhIer lugh-waler st4
ensug lakes. They have nearly horizontal surfaces with relatavely istep slopwa 9acia tbiC c
portz.. of the lake.

MARINE

30 Beaches: Beads..* are gently sloping strips of land bordersstg the sea, usually remiraed a tkat part1Hie bewee hih- nd ow-water vitarks, and formed by the Actiou of the **,a.

31 Mamgrtve swamp*-. Salt or brackish swamp. along the coat where there are ahemta s sa U rue troti

3Z Tidal muad flats Marshy or misddy lands overed ad eacversmd by the race and fl.U of the tide.

OFIGANIC-CHMICAL

)3 Calacbe: Caltcbe as a caleareooo deposit occurring at or near the sariate which hao accuamalated fr*ti
Calcium charged armsadater monhlg upw&A anmd staporattag.

Play&*: Play"a* e arly flat area* of salt or salty fine-grained *oi~s occupying Uasisswhere water
and eNVMpOae a*er moderate or torrential rains.

34 Dry: Dry pltyas are charactrionzed by very hard. smooth. flat saeflhcee U fingr~aad soi-

Moist: Mesa play"a ae ckaracerisd by irregular. peffy snrfac. with a thsa fiaNt surface ciiie
is vsderla by soft. spoogy grosaiA.

35 Clay-,escruoted: Clay-caacrsed ptaya* are maoss play"s with a sot-facs cruast of clay.

34 Salt-**cruvsd: Salt-oncrusted play&* are maist play"s with a surface crust of *&ht.

3? Salt marsh: Salt m,%rshes are flat. poor34 draiwod parts of a coaota rege wkw ar t&,:** art sA
lavel of the noa high u4w tba they are covered by the majonuyoif high tides.

U. ZROUG4AL

GROUND WATER

34 Caves and caverns: Caves or caverns are uatural cavtel or chanhgr# bemeath tbw suriace. So 6mti
areas they are *o cosoected boy caodergrovad s~~ii ba~sformw: by .wterraoaa wal

110Chineys: CAnmmeyv are ertical shats. with a vanety of pln 6k44vo.. roanectWc wwrrouo4 CAvez
39 ~swrface. They are typecally fornmed by s*lutioeatos aurmeote at"*,.

Karst to~ograpby- Karst topography is developed &a kmestooe regioss bU- tb 1vt~aapa 6ctuA*. *,'. *?,Om
40 surface waters. la advaed stages. the topography a* s ragvlar "~ charActoruv,04 by r~atr

and depressions of all se*s aserspersed with &*r*$*t nide#s aiad sitia7 rt~wa~

41 Sinks: Sinks arc crcular ir wlongate 4*prssome of sa.e Lovrr*e by v~sioa s.ad c;PUapoe in
limesome or evapat* rock.

2Not Applicable
1? Rasse aumtvs 'efer to skmilarly Aunber*,d.ir,4rae =n th C l.k*r~ at t *aod vt okr*Iof thrip
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PHOTOGRAPHS

IT YPCAL C&OAMETRY FACTOR RANGES
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15 Clay-encrusted: Clay-.ac~usted play&* are moact playas with a surface crust of clay.

34 Sale-*ncrusted: Salt-encrusted play&* are moist play&$ With a surface crust of Salt.

17 Salt marsh: Salt marshes are flat, poorly drained parts of a coastal region whose surfaces ari
level of the mean high tide that they are covered by the msa~orsty of taith tides.

11. EROSION4AL

GROUNDWATER

35 Caves ad caverns- Cares or caverns are natural cavities or chambers botneath the surface.I
areas they are often connected by underground solution channels formed by subterrar.

Clurrmays: Chimaeys are -enical sh~*ts. with a variety of plan shapes. connecang iandorgrou..
39 serface. They are typically lc'rmed by solution in limestone areas.

Karst topography: Karst topography to developed in limestone regiorts by the solution action *I
40 surface watersi. In ad-anced stages, the topography is irregular and charactersued b,,

and depressions of all ese* interspersed atth abrapt ridges and it regular protuberana

41 Sinks: Sinks are circular or elongate depressions of varying *so formed by solution and colla!
limestone or evaporate rock.

Not applicable
t? Raised numbers refer to similArly numbered entries an the bibliography at the end of 'olume I of t

19. Several fat-topped. sump- 30. A narow beach betmied by the 11. bMrove swamp.
("mod lacisstram terraces flakmg vegetated cossal pla*t so the sea the Gulf of Sim is
a swentis, rse &a Uteb uassu. Theilasid

No
PHOrTOGRAPH
AVAILABLE

44
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/ LAND
PhtoCLASSMFCATIMt AND DESCRIPTIC*4

11. EROSIONAL (CON4T.)

MARINE

41 Wave-cut cliffs: Steep cliffs of bar* rock. or occasionially untrdurated materials.
41 marking the seaward limit of the coast.

41 Wave -cut terraces: Sitplike. narrow strips of land adjacent to or near the sea whi
the waves and current. Each terrace records a landward advance vi! "itto

SURFACE WATER

44 AnqAhthbatres: Arapbtheatres are semabc rcukar or-giacs bay*. Sormed at thbe head
often scallop plaftea scarps t anrd regims.

4S Aqa!Yas: Aqabas are gaps in asymmetrical ridges which connect basins of diffeyrent
between the ridges.

Badlands: Regiofts nearl# devoid of vegetation where erosion. instead of carving hi,
44 danary type. has cut the land into an intritate maze of narrow ravines. sha:

Buttes andA mesas: Isolated residual prominbences with very stwep or prectl~itosas S1,
47 renans of a plateau area. Mesas have distinctively Mlt tops; buttes have

-small flat tops or peaks renmn.

Canayon countrv, Canyon country refers to a plateau dissected by a !wrnchiiig uaetwq

valleys.

49 Flatiron*: Triangular remnants of an eroded hotback ridge often occurring in sens
-9 - iioutalin.

SoFoothills. Foothsils are lower vabsidiary hills a the foot of nmmmaas or hihIP'
&ones between the hilthians and the adjaceat lower land.

SIHogbacks: Hoglbacks are sliarp-c rested ridges produced by anequa ersinn te

Sz Incised meanders: Incised meaftders are deep. sinuous valleys cut by rejuvenated
course having bets acquired in a former cycle,

S Kntife-edged sprs Sharp-crested rock ridges forming inter-ttream divides which
taw matss.

H ()talirs- olated remeamas of rock detacibed firom the main mass.

Pedimeets: Pediments are relatvely smoollh rock plains gvetly inclined away trow
SS They are sometimes partly covered by a thin veneer of alluvium.

6Not applicable
0 Circled pla-peofile desiduatios. indicate gross L&adscapes
I Underlined plan-profile oesignati-%s indicate that they occur in both gross and

restrictive ladscapes
11 Rased anambers rMar to similarly sambertd entries *a the bibliographyr at the

cnd of volume I of this report
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PHOTOGRAPHIS

TYPICAL GEOMETRY FACI'tlR RANGES
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Flatxrons Triangular temnauts of an eroded holgback ridge o'lln occurring ;n series on the flarnk of a

Foothills Footh4:4s are lower subsidiary h: s at the foot of rrwomtair.& or hather hills. The- form trar
zones between the highlands and the adjacent lower land.

51 HoIgbacks llogbacks are sharp-i rested ridges produced bv unequal erosion in ste-pl'. inc lined roci.

Incised rneaners Incised meanders are deep. sinious valleys cut b- retuvenated streams, the meandrccurse having been acqu.red in a former cvcle.

Knafe-edged spars Sharp-c r-sted rock ridges formang tr.erstream divides whi h extend outward from

tasn masses.

S4 J- Outliers Isolated remnants of rotk detached frot, the main mass.

Pediments- Pediments are relatiek smooth rn k plains gtentlh .aclined am&% from hal. or rountain rr
SS I hey are sometimes pirtlj tovered by a thin veneer of allhvium.

Not applicable
Circled plar.-profile designations and uate Cross landscapes

* Underlined plan-profile designations indicate that the% ".t ( ur in both rross and
restrictive landscapes

' Raised numbers refer to -naiar t nmbered ,-rtries in the bibliograph-t at the
end of volume 1 of thiD report
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4. Wave-cut Cliffs 41. A wave-cut terrace surmousea 44. Two well-developed ampkuthr
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LAN DFORMS-

jr.. ~C ASSWMATh) AND~ DflCaum~o"

R. EROSIONAL (CO"TK SURFACE WATIR

Raatdorn hills. Ram~rly oriested massos rising leti. tkaa 1,000 feeg above tke level of tIe* sgrrowbndli
couatry.

Cons. i1dated tadomrr hillts: Consist of1 masses of ie~etw.goeos. or rneta.nWorph C rock.

UacontsW1idtq4 udon hills Consist of msiae iaterial such as clay. *&Il. sa"d or gravi

Rock ttrra)ces Itock trrr.ces Are relatively narrow Uenches left *tien A s1r#auM 4uts 4 new valley b
leV*l of the ert o-al Plain whichA is cut into the b're'k.

Scarp*. Scarp* art more or !tso continuo~s. Preifip5WOi 610"es *XbUb~A41f more thaa 100 feet of eel

4DSteep w-adt banks- Steep wadi baks are miapped wk*;~r a coeiiiicuo-4* tarriber of wadies bordered tn-
precipitous bankst occur, Wherever bantk* awe higher thaa 100 feet they are consoidere-1 scai

W IND

Desert pavernest Desert pavemenat to & moisaic of closely packed pebbles and broken rock fragment
61 coat*d with & st..in or crust of nangarese or iron oxsdte.

itnt-strerNa plains Flint-strtwit plains are flat to isaug surfaces developed on sieathered Is
chalk, They art charact~erized by scattered pebbles and sharp-edged chips of flint weal
parent rock.

Har-adas Ilamadas are ealensive. flat to uindtaL~tang surface* of bedrock or bedrock covered by a tin
6) of pebbles or rock fiagmrents.

64Wand-scored adotos. aSurface* Katibby. kvAtt1 suraca of bortaoialI s&AWKs~m created by the ab
action of sFad-laden wisid

111. MISCE LLANEOUS

INTRUbJVE

Dzkes Wall- like itrusions of igneca.s rocbk which cut across the bedding or other laveree structur,
65 country rock Oni erodina thcey commianly form narrow, sharp-crested ridges wh ch ma%

miles 4cross% country

66 ~ Knobs Knobs are rounded, isolated hills or small mountains. They usually constitute the 6urfacr
66 of weathered plutonic intrusions.

MF.TEOC

67 ~Metoorile crate'rs Steep-wailed. saucer-shaped depressions produced by the impact and accompan
67 plos-,oi of an '*.rtt of est rater restrial origin.

RE SIDUA L

Exfoliated boul4tra A terr- appied to bcsi4ers whose surlaces have broken or peeled off as scale
or concentric iibeets

69 ~ ~ Grus The. ac cutrvulaio. of (ountless liscrete partic Its Gn the sUrfACe SOmretimes C~ien1din% tcd
greater ta It' feet formed fror weathering of the various rnior.ls tomposing the r')

04n applicable.r, nr



1DFORMS -SURFACE CONDITIONS: DESCRIPTIONS AND PHOI

m Age at Tows Me&

Sloe Occurrence Vast*

Pl~an-Proile T 3 T4
Usual*Number of *I=*e gtreater tan SOIL per

klivel of Mhe surrowkdaftg

nmcrpkkc rock. 4. 4L
4. 4L

4I
4. 4L

ram Ciat* aI teV Valley b*10om the7.1-T 11i
7.a 1ToO

7. 1-T0

hre thar. 100 A~e of rtlief. elA N

of wadars borderted bj highAK
Wly Art Considered %carp . %A M

d roken rock fragments usually This phenot eraon is classed as a surface coodition and coaszdt-ved in term* a4 *ur
occurs as A thin %eiier of cl-isely fitted gravel or rock fragments on alluvial or r
stitaterit particlIts may exhibit maxiamam thiameters of several inch**.

loped on weathered limestone or HI ! i !td ! MM I ! !t
chips of flint weathered from the This phenomenon is classed as a surface condition and considered ini terms of our

arnd cti~ps o' flint which cover these plains ma,# have d&amviters ranging up to seve

11 1 1 1 11444 I$
drock covered by a thart veneer Th,% phenor-enon is classed as a ourlace condition and c.onsidered in terms of

hamada is flat to gently undulating and l -av be covered with a venecer of pebbles ta

created by the abrasive 4. S. 7 Lacking

4, S. 7 Lack;ing 1

Ohei lavered structure of the 4L --

ed ridges which may run fo- 4L SL. 6L
I4L. 5L. 6L--

constitut tze iiArface expression 4.S6

4. S. ' 1

eimpact &aud &cctmpauyi-.g ex-NAJ fj
__ __ __ __ __ __ __ _ _ H A NA I

or peeled Gcf as scalesi. lamellae. This Aer. ,rnsncr .s assed asasurface .. onditior. %d rons."Yed .n trmsL of t,&r
angular -r roinded fragrwents of :jgneou&. se-dimentArv, or mo~tamor~ph-,c cs T

I tmes extending to nepths This phenomeinor, Is class"d as a surface kocid.tion an-d coneisede in te7--ns -, -%.r
con-soling the roces anigular fragments of weathered granite which mazy exiitbit mrazarmr diameter% of



ID PHOTOGRAPHS

nPICAL GZ(ETRtY FACTOR RAW"
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rt sw oults SIG" Ulte IReli f ts MI aufT

20 0 10ZOO 1S 16 I0 so 100 40 1000

! -sr---
I I

--40T

4 to 900 -----

is to * '0

1"- " - ""

d %A terms of surface rotghftst or macrore|lef rathert ukaft gteometry factor r~*-es Dipetn pewtnat
i on &11%4vtal or rw*..4uz.1i urfface. $1o~s r." the surfa~ces n"Y vary from fla.t to goatly %atlaJtwe Cap-

- e - -- !-- 1 1i !!!M ?i i iiM!iiiMM V -1 1

rd in terms of *,urface toughn***st or mi crormlief rather than 8g~onrtry fatctor ran#**s Thbe aslqkar fragntms

To I

I~i j 4to

.4S to o
oI I L ,s A

term, of turface rouighneos or microrelief rather than geometry factor ranges The ,w.ts ay bt
tr of Te bor lders mayit*m p fceran in dameterfrches m a f feoet

ll f_ f it f '1 1 f I 1 i

i i
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Haa&": 1anbada are extet*ive. flat to usdiulatng surfaces of %edrock or bedroc
of pebbles or rock fragmeats.

Wiad-ocorod 0&0" svrf"eo: raw~ft. beay esrlacee herraemaal S
action of Sam-Iad witd.

III. MSCELAANtO(S

INTRUSIVE

Dikes: Wall-like intrusions of gneous rock which cut across the bednX or other
ncontry rock. On eroding they commonly form narrow. sharp-crested rid

miles acrosl Country.

Knobs: Knobs are rouoded. isolated kills or small mountaist. They usually co sU i
ot weathered patonic intrusions.

METEORIC

Meteorite craters: Steep-walled. saucer-shaped depressions produced by the im p
plonion of an object of extraterrestrial origin,

RESIDUAL

Exfoliated boulders: A term a"Ised to boulders whose surfaces 'ave br ken or o
or coqice-.tric sheets.

Grus- The accuawlation of countless discrete prticles on the &avace sortarfzI
greCter than 10 feet forued from weatlripg gf the v 4rioua n1iket co rn

Not~ applicable. nu,!-s Ri' uir4 ,.fer to~ sAniti'v nu rcvi -:,trtes.

RdZC-. r-,*ai~-wh,." -6;v 1;.his erS . okc

;-J,

PH OTOGR APH'i
A\VAii.ABLIE

4 . W i.' d - s c o, r c-. r o M- , s , u r f a s r 6 . V e w a l o n g a r d e c u t 6 6 . A r a t i t t e ,
, .bove 

a de r

its 

1



* ~ ~ ~ 1 u.. -. i e a aSurface conditk auid coi
bam-ada Is (Ut to gesitly undmilating Ad may bt covered with

**e* a1h~& sS4bm ct*&d by the abftiw ." Lacliuig -
4,S.7 Lackingc

cross the hedcdiag or other layered structurt 0' tke -4I
marrow. sharp-crestod ridge~s which may runa for 4L. SL. 6L.1

4" SL. 4L

Rins. They veamly constitute the surface vmpresii.. 4. S. 6

4.5S.6=

sloes prodsced by the impact asd accompanying ex- N
NA

surfaces% hve broken or peeled off as scales. lamellat. This pewvirnenan is clussad at a srf~ce cocditioq and eonsid
anuror -oaded fragnwauts of igneous. stdimtntery. or re

-;oh the surface *X~*~tsete4*S to deTptbs Thiyi phenor*non is ctasstd as a surface coadition and -tcusid
IIqk vir~malrwlMrals composing the rock. AaUlAt ft.Agrent* of W,*athere'd granite Which ma,4y exhibit mDA,

iubr, nunu evt4 -u* in the biblsograpi'v at *.he end of v'.Aulne I of this reor

FS-AvE 'IIA

4* V5b Rock-cut terr.&ces 10 mile* 59. &sit KIeca i Ar the Grand 60. Steep wAds hantt
south Of Wend*Ver. Z~e~tCAnvon do Santa j~~~..~ ttcr

"4s

Ut o6. A granste cnob rising A.bruptIV 67, The funiou. Ar,,; aee0 6,S A c',*<-up ad ;an e'
above a de~vi'i plain Crater bowiaer ahu-xng the tv'pic,#1

aao



4. 5.? Lacking

4,$.?7 LACbIS

4L 45S

AL. SL 4L i.t 5075

41-, SLa 4L St*0

4. S. &

PhcrOfenon is cLass*d "a tsjrface Cogpdftioa ad considered in terms, Of siarf~ce roughness Or microrelief rather than g;eome
Ar 4v rounded fragznmt ig t~nv,ua se&.-AntarY. Or metamnorphic rocks. The boulders may rgein diameter from 3 inche

phenomenion is classed AS & Witi~e Cotdimwa *714 considered in termns of surface roughness or rnicroreliet rather than Seometr

ar fraitments of weathered gtaniit %vb~clz may erhibit maxinvim diameters oi several feet.

1. .port

A VA

V11 - 4

y AI I #1

a z1r, G rA.d *C. Sicep wiAft t~inks &L. A smooth surfice of desert 62. Flint-strewn al
e: hCItFpa-vmencft. The~ 1 re trAcks haveI, penctrasvd the u:.derlying silt

- -~ J

lot

68. A clo rup of an e~mfo4haved 69. Grus deposit resulting~ from D S RII
be.-j1t1er showiang i tv~yfal &ciatherisg of a~neous rock

fp zin c:1o



0 Sur C1 ow#s s Cf microtelief ralber tbaa geometry factor ranges. The am"Aar frastwest.
os.ral inch**.

ofsa race roughr~ass ot microrelief rather tbaa geometry fAztwr ra&t#%. Tb* surface of the
es rangto up to several inches 14' dianwter. q1

11111 1 s ll 1 1til f it III"
To3 <

4 S;si

*T 3 oo

I F I - T- Is
1 

i i 'i i i * i iiIH

k)-4i. surface of desert o Z. Fbn.-strewn plains 6 S. The r-ocky surface of ai hasnada
The tire tracki hakve
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r~anous rock



LANDFORMS 
-

CLAWMFIATION AND DE4CIMTON

III. bdISCELAMMOM (CONT.)

TECTONIC

70 Basin raages: !aiips of hills or mcowaais formed by faulted and tilted block* of strata (separatedI

Denial warp": Domal warp. are roughly circular upmarpe with bew' dipping away from a centralpi
surrace expressiom is afte" that of cetally facing. coa.A.ric eeri*& of aeonal scarps.

72 Drowned valleys: Drowsed valleys at* erouional troughs of a 4 issected I&"d surface isuedated by !b
result. of Iae4-lar&i sbmrgeftc*.

73 Elongate demos: Elongate demos are elliptical isplolds. the bcJs dipoin a a, rm centrally locat*

74 la~Itramontane valleys: lsravnostne valleys 4r& narrow valleys or troughs with etro u l...
74 mountains.

isScarps: scarp" are use or less coftfinuous, precipitous slopes eabibiting moere thee 06 feet of Toll

VOLCANIC

76 3;sem lava fi.wvs: Flat to undulating lava areas cbaracterised by sharpt-eded, rocks a" beelders.

Cinder coees: Cinder aew are couical hills form"d by the accumulation of volcanic ash or climber-
77 naal around a wt

C'auder fielde: fC'nder fields are am to undulating areas. Ofte, miles in eueet. composed of Volcanic
that has malki. the re-eximift landstcape.

Cragers and Caldera": Bowl- or feenel-tsbagod, dwprsaiess of volcanic origin which are miore or If
79in plan and rimmed by as Wnacing scarp. Craters are c.mmoly !086 then a mile in diamef

coldera. have diameters several omaes Raapr.

Let,& flows: Lawa flow* ~ solidified stationary ,msses; of ipus rack wkkkh issue~t frE. a vlcmal
fissure.

MuW volcaes: Small ce-absped omnds built of clay and ordinarily formed by tba oruti" a( of sUf
bitsaigams mind from a central vest or orificq.

tU Mecks and plugs: Meeks and Wiugs are lava-fileld coaduis of an esti~ict volcityeo exposed by troskm.

N ~ ?ot aplpbeable
'Circled plan-profile desI~iAtions inedicate~ gross acapes
IUnderlined plari-profile desigibations inzdicate that they occur in both gross and
restrictive landscapes
)WiI*sed nmbers refer to similarly numbered catrics in the bibliog.-aphy at the
end of volume I of this reprt
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This phemgm i s classed as a surace codtna ins of .ofc mgb.s rmarrle rati
flow is composedof Iatgealar bipcIjo ~r hwa i~mtr agigmps aeea 4et.

4. 411.CS. j~~t I
This phewmmos ivj clammed as. a surface codiionand coossidered in te1z1:tt"iflhlzlzae~sorjucrl:IIILL~
slopes which are determined to some extent by the undorlyirg. pFrexzisug !amdscape. Tme cirwers tbem*elves are an
between 4 and U vwn .

Tis hmomen is clamdas slceciiancosr4n emofmraeragess or celief ra

surfsace of tbes* news viilof from ftao, to -- ~~'"I &~#F~i5smc sfaiet f5v n i
to 10 etL
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OTOAPHS

MAL CjOM sTlY VACTQR p.ANGF

Kaag iA "dle tailt Desert C World-wide Range

I'e i -,

]l tt-
Slo -U

,s cf rface roughne.ss or inxcroreh--f iather ika-,n geometi factor ranges Th~e surfae oi the

j ip to several feet. . . . , , , t s ,m n

'of srfac Dtaf1111

f s~ uh e g ss or rrucrorehef rather than geometry factor ranges Cinder fields have

t a,dscape The cinders themselves are angular and uncriented -". havc. diameters ranging

___ Li
+- i I I i|l. .. ... l
,sof s,.rface rouzghnss or microrelief rather than gecmetry factor ranges. The slopet of the

rntss sutch as fragments of lava aned fisstres in the surface may vary from several incceis

afc

q to t 1e

, p to severa feet.

a t ! I I I I Io Io O,. _ _ ;



4s~ r'e ~ -- .....ug lava areas ckaracteri.ied by sharp-adled -octxs and b

27 C . coaes: Crisder comes are coadcal hills formed by the accuamulation of volcsnu r ash u_
I ial &au"sad :ei

Cider fineldi: Ciader fields are flat to umdilating areas. ofte intles in extest, compot4 a'
thit WAs M'oatled the pre-existing landscape.

CrAters an Calder"s: Biml- or f oIal-sikaped depressions cf volcanic origin wkick are m,
71 is pan A rimmed by am infaciag scarp. Craters are Commonly less thma a mile

calderas have diameters evewal times larger.

Lava flows: Lava flows are solidified stlaioaary masses of ipeous .o-3 which issued (ran
fissure.

1bld v-olc~asees: Small cooe-shped raaw.-' owilt of clay and 4 -4iaarily formed by the erup!
biumineous Fma from a cer•!gal iemt or Orifice.

Necks and plugs: Necks and pougs are lava-filleA o,*duits of an extinct volcano exposed b)

N~ot amA14a~e
Circlf plan-profile designatzo Inicate truss landstApes

I UderLned rian-profile 4des:p..tiv4 s indicate that the -. tur in both gross and
rcstr-tive landscap.es

tl H a as numbers refer 1 sIMalma t: numbered entries zn thA bibliography at the
end of volume I of this rcpMI

70. Basin ranges in the center and 71. An eroded doutal warp forming UZ. Drourded I
b-ei):reqi4 f the bonorrath sen.- a Sopotraphic basin
rated by a Wvial aprons

iA -4

78. Cinder field at the northern 79. Mt. Udgecomb. Kruzof Island. P.O. a~ floi 'a,
- - - -- . . - - - .- - - - - I .L



This phanamenon is classed as a surfAcc can$ ' a d onsidereJ in terms of surface ra
s*d of volcanic ejitcta slopes which are deImnmined to some extent by The -,Ldrl~q preexisting landsc~p*. TI

betweenl 4 and 32 rn r%.

as ma r M*Or 1e3s circular- - - ttlhiIMilo in ilameter, wile I 2 t1 L 2 -. U k
"A H A

from a voe~ac ~ ~This phemmonor. is c ,asseA as a 6&racgn cond:itovias co psier in termt, e. ,=fac* 'ram
d frm a ~lC4R~c a" OT rfaze of these flows varies froam flat to gently unduiat,_n. Sarface irrotgoarities Mu a

to 10 feet.

erup~ost of sulfurous **A 4, 4Z 1

ed oy erosioa. 4

4±cd va I s - 73. Veniical Iih~al.Apl of a 74. An intranmontane wdlay 7:5. Aerial view of Bla4

bre-acbrw clongatcr ±c..rc ---ib fault scarp furrwed b)

inward dt.-w-Uic crairnagc South of ilormcn.4 Calif

*~ Ni

iv ih cinader 81, A smzd valcano zsij above tlhc 82, Rug* towering ovair a

ower lest surroundizg terrak volcanic rcir

5V



~dto n sdrds em fVre hnes orm~oe~frthe7 than geometry fActer ranges Cinder fields have

by the uPnderlyieg, preexisting Iandscani, The ctnders themselves are angular and utaeented and have dsamtters rangingLLIIUILK~IIJLATV I1
ition and considered~ in tenms of EWVI~ACO ogns r i*rle rather than geometry fA'~tor ranges, The slop, of the

?tly undu~latjng, Surface irregularitits such as fragments of lava and fisiiurts in the surface may vary from sevoral istches

til

I- 
-R i~ I I~ I 4-

Ontane~~- wle75AeilveofHakMuti rtavi. Cirerco
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